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HOCl. This equilibrium has a pKa around 7.5. Thus, at pH above 10.5, the hypochlorite 

species is 100% in the form of CIO'. 

In contrast, a membrane in accordance with the claimed invention is treated with a 
free chlorine aqueous solution containing a bromine compound. (See, e.g., specification, 
p. 3, 11. 36-37). Examples of the bromine compound include sodium bromide, potassium 
bromide, calcium bromide, magnesium bromide, etc, (Specification, p. 4, 11. 16-21). The 
free chlorine aqueous solution preferably has a low free chlorine concentration of 1 to 
100 ppm (mg/1). (Specification, p. 4, 11, 1-7). The pH of the free chlorine aqueous 
solution is preferably in the range from 4 to 6.8, which favors the formation of HOCl 
instead of CIO". (Specification, p. 4, 11. 29-30). The Applicant believes that HOCl, but 
not CIO", oxidizes the bromine compound to HOBr or its equivalent, which then 
brominates the aromatic polyamide membranes. Thus, the conditions use to produce 
membranes of the present invention are very different from those used by Jons. 
Consequently, the resulting membranes are expected to have different properties. 

Demmer teaches a method for grafting a second polymer layer on a pre-formed 
polymer object, while avoiding grafting in the interior of the formed body polymer. (Col, 
2, 11. 15-19). According to Demmer, a method of grafting is characterized in that ''the 
hydrogen atoms located on the nitrogen are replaced by halogen before the grafting, 
preferably by chlorine or bromine, and that the grafting is carried out in the presence of at 
least one ethylenically unsaturated monomer and of a reducing agent. The grafting is 
therefore initiated by radical formation on the nitrogen." (Col. 5, 11, 17-23). Demmer's 
method converts the amides into the N-halogen derivatives, w^hich then decompose to 
provide radicals for the grafting reactions. Halogen compounds having a +1 valance 



4 



U.S. Patent Application Serial \o. 09 636,226 
Attorney Docket No. 045S8 044001 

(...ch.„™,i„esT,ares„,.ab,ef„,«e„.a„„,„eN.,a,„,e„denv.ives. ,Co, 7 , ,4 
^ Co,. 8, ,. 4,. After ,rafti„, „e second po,>.,er ,a,er „„ „e po.>™er fo™ ,od, 

fon.a,io„ Of .eace N.a,o,e„a,ed an.de i„.e™ed,a,es, „„, .e f„™a,o„ ors.a.e 

halogenated final products ThiK th.r. • 

ucs. Thus, there ,s „o n,o„va,i„n for one of ordinary skill in ,he 

art to combine Jons and Demmer. 

Purthemrore, aUhongh Dem.er refers ,0 .,croporo„s .e.hranes ,MF, and 

>a>er carr he grafted, .he MP and UP .enthranes are disrincr, differen. fron, ,he 

osmosis (RO) membranes. MF and UF m.mK 

Mh and UF membranes have relatively large pores and 

used for the removal of large molecules, e.g those with mm i 

, eg, mose with molecurlar weights from 5 

to 1,000,000 daltons. (See, eg. Col 2 II SQ^,^ r 

' ? . ^01. 2, II. 59-61). In contrast, the RO membranes of the 

invention remove substances of much smaller molecular weights for ex. 1 • 

*eignts, (or example, jsopropyl 

alcohol having a molecular weighl of 60 dallons. 

Ex^iner asserts .ha, „ould have hee„ ohv.ons .0 one skilled in ,he art 

a..he.ime.heinven,ion„asmade.os„hs,.n.e.hehypochl„ri,e.rea.me„,„ri„„es,sic, 
for -he comp„si.e polyamide memhrane, .i,h a hypohromne .rearmen,, since 

™<enals(e.g.,,PA„rboro„),chlonna,iondoesno, (See.. , r ■ 

noi. (See, e.g., specificalion, p, 2, ,1. 22- 

25). 



reverse 
are 
000 



5 



U.S. Patent Application Serial No. 09 636,226 
Attorney Docket No. 04558.044001 

Assuming arguendo that hypobromite, as taught by Demmer, is used to substitute 
for hypochlorite in the Jons reaction, it still will not produce the RO membranes of the 
present invention. Jons teaches that reaction conditions impact the properties of the 
resulting membranes. The pH and concentrations of hyochlorite used by Jons are very 
different from the pH and concentrations of the free chlorine aqueous solution of the 
present invention. Therefore, the membranes of the present invention are expected to be 
distinct from the membranes of Jons. 

For the reasons stated above, claim 1 is patentable over Jons and Demmer, 
whether considered separately or in combination. Claims 2-5 depend from claim 1 and, 
therefore, are allowable for at least the same reasons. Accordingly, withdrawal of this 
rejection is respectfully requested. 

III. Concluding Remarks 

Applicant believes this reply to be fully responsive to all outstanding issues and 
place this application in condition for allowance. If this belief is incorrect, or other issues 
arise, do not hesitate to contact the undersigned or his associates at the telephone number 
listed below. Please apply any charges not covered, or any credits, to Deposit Account 
50-0591 (Reference Number 04558.044001). 
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Respectfully submitted. 



Date: 5//fA?5 





-JortaTlTaifP. Osha, Reg. No. 33,986 
ROSENTHAL & OSHA L.L.P. 
1221 McKinney Street, Suite 2800 
Houston, TX 77010 

Telephone: (713) 228-8600 
Facsimile: (713) 228-8778 
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